The genetic factors that condition resistance to kernel discoloration caused by Bipolaris sorokiniana in barley (Hordeum vulgare) were transferred from Chevron (CI 1111) and CI 9539 into lines and cultivars that were somewhat adapted to Minnesota and were then incorporated into potential cultivars by crossing to Manker and Morex. Selection for kernel discoloration was effective in the F 2 through F 4 generations in two populations, and kernel discoloration was sufficiently heritable in three other populations to justify selection in the F 2 and F 3 generations.
The objectives of our work were to determine the feasibility of using resistance to kernel discoloration in a barley breeding program and to study the progress made by selection.
MATERIALS AND METHODS
Kernel discoloration was evaluated in seed from barley plants that had been grown in the field at St. Paul, MN. The techniques were described previously (2). Epidemics were created by spraying the plants with inoculum three to four evenings a week beginning when the awns were just appearing and continuing about Kernel discoloration in barley (Hordeum vulgare L.) may result in seedling blight when infected kernels are planted and is associated with poor quality when the kernels are used for malt (2). In addition, discolored seed is discounted when it is sold and may be unacceptable for malting (2).
Development of cultivars resistant to kernel discoloration appears to be feasible, and methods for selecting resistance to the discoloration caused by Bipolaris sorokiniana (Sacc. ex Sorok.) Shoem. (syn. Helminthosporium sativum Pam., King, and Bakke) have been reported (2). Chevron (CI 1111) and CI 9539 were highly resistant to kernel Paper 11, 164, Scientific Journal Series, Minnesota Agricultural Experiment Station, St. Paul. This article is in the public domain and not copyrightable. It may be freely reprinted with customary crediting of the source. The American Phytopathological Society, 1980.
928
Plant Disease/Vol. 64 No.10 discoloration in plots inoculated with B. sorokiniana and resistant progeny were identified in crosses involving them (2). 2 wk, until the early-dough stage of plant development. On evenings when plants were not inoculated, they were sprinkleirrigated for about an hour. The inoculum was a composite of five to six isolates of B. sorokiniana obtained from infected barley kernels. The fungus was grown on a cornmeal and sand mixture moistened with Czapek solution or on an autoclaved mixture of barley, oats, and wheat. When the fungus had sporulated profusely on the substrates, the cultures were air-dried and stored at about 5 C until needed. Then spores were washed from about 500 g of substrate in 20 L of H 2 0 containing 5 ml of Tween 20 and sprayed onto the plants at about 40 psi from a tractor-mounted sprayer moving about 3.3 km/hr.
Mature ripe heads from each plant or line were threshed and the kernels bulked. Discoloration was rated on a scale of 1 to 5.
Testing was started in 1974 with F 2 plants from crosses of Minn 1 X Minn M18 and Minn 2 X Cree. Each F 2 population was derived by crossing a line resistant to kernel discoloration with a susceptible line. The resistant parental lines were Minn 1, derived from Chevron X M14, and Minn 2, derived from Manker X CI19539. Chevron and CI9539 were the original sources of resistance. Minn M18 and Cree were susceptible. Kernel discoloration was rated on the threshed seed of about 400 plants in each population.
The seed samples that were scored 1 and 2 were planted as progeny rows (F 3 generation) in 1975. Ten heads from each F 3 family were taken at random and threshed, and kernel discoloration was scored on the bulk seed. Subsequently, the F 4 generation was planted in individual progeny rows using the bulked seed of F 3 families with scores of I or 2. Again, 10 heads were harvested from each family and scored for discoloration, and the F 5 generation was planted using F 4 families that scored 1 or 2. All the lines tested in F 5 were also evaluated in the F 6 and F 7 generations.
A second cycle of crossing and selection was started in 1976, using as a parent a line from each of the above populations that had scored 1 for kernel discoloration. The resistant lines were crossed to the susceptible cultivars Morex and Manker, malting barleys that are grown commercially in Minnesota and surrounding states. Testing was started with about 150 F 2 plants in each population in 1976. Kernel discoloration was scored on the threshed seed as outlined. The F 3 generation consisted of about 100 families. The sample departed from random in that all F 2 plants scoring 1 or 2 were included. From each F 3 line, 10 heads were harvested, and kernel discoloration was evaluated using the bulked seed of each line. The bulked seed of each F 3 line was used to establish the F 4 without selection. The parent lines and cultivars, as well as check lines and cultivars, were evaluated for kernel discoloration each year.
RESULTS
Kernel discoloration was least severe in 1974 and was probably most severe in 1978 and 1979. In the latter two years, the discoloration was probably favored by rain that was unusually frequent during the time kernels were filling. The very favorable conditions for disease in 1978 and 1979 may account for our failure during these years to find plants with a kernel discoloration score of 1 (Tables  1-3) .
Kernel discoloration scores for the parental lines and for selected susceptible check lines and cultivars are shown in Table 1 . Chevron and CI 9539, the sources of resistance, were resistant each year of the test. In 1979 the discoloration score of CI 9539 changed from 2 to 3 and in 1978 the score of Chevron changed from 1 to 2. These changes were probably a Discoloration rated visually on a 1-5 scale: 1 = bright kernels with few discolored, 5 = almost all kernels intensely discolored. b Rain was unusually frequent during the time of kernel fill and greatly favored disease development. 
